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Abstract 
The objective of this research was to study the surface water quality, the level of community participation in the surface water 
quality management, and analyze the consistency between the level of community participation in relation to the water quality. 
The water samples were collected from 15 villages and 315  head of households fill out for questionnaires, The result found that 
the surface water quality in the Suan Luang sub – district municipality may be classified as of bad. The level of participation in 
the surface water quality management overall is at a low level. Ten villages are consistenly between the level of participation 
with the water quality. Five villages are not consistent. 
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BOD Biochemical Oxygen Demand 
DO Dissolved Oxygen 
PCD Pollution Control Department, Thailand. 
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WQI Water Quality Index  
1. Samut Songkram province 
Samut Songkram Province is a small province, located in central of Thailand (Fig 1) near the mouth of the Mae 
Klong river. 80 kilometers west of Bangkok (Choo -In et al., 2013). With regard to province strategic development 
this province has been dedicated to ecotourism and hospital. Samut Songkram Province has 240 canals.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Map of Thailand (Choo – in, et al, 2013) 
1.1. Suan Luang Sub-district municipality  
The Suan Luang Sub-district municipality located in Amphawa District. Samut Songkram Province. Away from 
the provincial capital about 8 kilometers and the travel time by car to Suan Luang is approximately 15 minutes. Suan 
Luang has a total area of 6.5 square kilometres (Jeamponk, et al, 2014), or about 1591.6 acres. The total population 
is 5,391 people from 1,465 households. Most people are committed to the agricultural profession, such as cultivating 
coconuts, pomelos, lychees, and bananas, and to household industries such as producing coconut sugar. 
The Suan Luang Sub-district municipality has 15 villages, to include; 
x Moo 1 Baan Laem Suan Luang 1. 
x Moo 2 Baan Laem Suan Luang. 
x Moo 3 Baan Rong Mho. 
x Moo 4  Baan Tao Poon. 
x Moo 5, Baan Klong Chum Pook. 
x Moo 6, Baan Pak Klong Suan Luang. 
x Moo 7 Ban Klong Phong Pang Lang. 
x Moo 8 Ban Wat Klong Kung 1. 
SAMUT SONGKRAM   PROVINCE 
BANGKOK 
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x Moo 9 Ban Klong Chom Poo. 
x Moo 10 Ban Wat Klong Kung 2. 
x Moo 11 Ban Klong Pra Cha Chom Chuen 1. 
x Moo 12 Ban Klong Pra Cha Chom Chuen 2. 
x Moo 13 Ban Kung Chum Pee. 
x Moo 14 Baan Wat Woraphume. 
x Moo 15 Baan Sam Yeak Klong Bang Li. 
2. Water Quality Index  
Water Quality Index (WQI) is defined as a technique of rating that provides the composite influence of individual 
water quality parameters on the overall quality of water. (Goher et al, 2014). The WQI takes the complex scientific 
information of these variables and synthesizes them into a single number. The Water Quality Index is used for 
assessment of water quality in the river or canal. A water quality index provides a single number that expresses 
overall water quality at a certain location and it is time - based on several water quality parameters. The objective of 
an index is to turn complex water quality data into information that is understandable and useable by the public 
(Charuvan, et al, 2012). The WQI is a mathermatical instrument used to transform the qualities of water 
characterization data into a single number, which represents the water quality level (Sanchez, 2007).  
The 5 parameter WQI of the Pollution Control Department, Thailand (PCD) include Dissolved Oxygen (DO), 
Biological Oxygen Demand (BOD), Ammonia, Fecal Coliform Bacteria (FCB), and Total Coliform Bacteria (TCB). 
This WQI can be calculate by using the following website http://iwis.pcd.go.th/first_page/wqi_online.php. This 
WQI was classified into 4 rating, good, poor, bad and very bad. When the values of the index are between71 – 100, 
61 – 70, 31 – 60, and < 30, respectively.  
     Table 1. Rating of water quality 
Score Surface water quality classification. 
PCD water quality 
standard class 
71 – 100 Good 2 
61 – 70 Poor 3 
31 - 60 bad 4 
< 30 Very bad 5 
3. Community Participation 
Community participation is defined as a process enabling people to be involved in the planning and 
implementation of development with collaborative thinking and decision-making on their problems. It involves the 
use of mutually creative generation, knowledge, and skill, alongside appropriate guiders as well as monitoring the 
organization and related staff’ simplementation, thus resulting in an increasing level of living and rehabilitating 
community problems. This concept is reached by participation procedures including public information, public 
consultation, public meeting and decision making. The four - stage community participation process can be 
described from Rattanavaraha & Jommonkwao, 2012 as; 
x Cooperative finding of problems, causes, and acceptable solutions. 
x Mutual decision-making in selecting approaches and problem solving plans.  
x Collaborative implementation following planning activities.  
x Cooperative evaluation of activities/projects.  
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4. The Objective 
The objective of this research was to study the surface water quality, the level of community participation in the 
surface water quality management, and analyze the consistency between the level of community participation in 
relation to the water quality. 
5. Methodology 
5.1 Surface Water Quality  
The surface water quality was evaluated by collecting water from 40 canals at 15 villages in the Suan Luang Sub 
– district municipality by using grab sampling method during June – September 2013. Dissolved Oxygen (DO) was 
measured in the field by using of a HORIBA DO meter and 4 parameters were determined in the Suan Sunandha 
Rajabhat University Laboratory to include: 
x Biological Oxygen Demand (BOD) was determined by using the Azide Modification method or DO meter at 
5 days and 20 oC. 
x Ammonia was determined by using the distillation and titration method. 
x Fecal Colifrom Bacteria (FCB) was determined by using the multiple tube fermentation technique. 
x Total  Colifrom Bacteria (TCB) was determined by using the multiple tube fermentation technique. 
After analysis or measurement, the PCD water quality index (WQI) was calculated by using the website 
http://iwis.pcd.go.th/first_page/wqi_online.php and explanation of the water quality classification was made by 
using table 1.  
5.2 Community Participation 
The participation in surface water quality management was analyzed using questionnaires during June – 
September 2013. The questionnaires were collected from 315 head households in 15 villages.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2. Methodology framework 
 
Community participation Surface water quality survey 
WQI Calculation 
Level of participation Water quality classification 
The consistency between the 
community participation and water 
quality classification 
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6. Result  
 
The surface water quality and water quality index (WQI) in the Suan Luang Sub – district municipality are shown 
in table 2. The results found that the water quality of the 15  villages in this area were 47.48 – 58.72 (mean = 54.28 
± 3.45). According to the values of WQI, the surface water quality in the Suan Luang Sub – district municipality 
may be classified as bad.  
Table 2. The surface water quality and the Water Quality Index  (WQI) in the Suan Luang Sub – district municipality. 
Mo
o 
Village 
Water Quality 
DO 
(mg/) 
BOD 
(mg/l) 
TCB 
(MPN/100) 
FCB 
(MPN/100) 
NH3 
(mg/l) WQI 
1 Ban Leam Suan Luang 1 3.00 2.78 477.33 10060 1.19 54.30 
2 Ban Leam Suan Luang  3.03 2.12 152.5 2278.83 1.25 54.44 
3 Ban Rong Mho 3.81 2.37 334.33 5037.67 0.78 57.59 
4 Ban Tao Poon 3.02 2.91 570.86 3249.22 2.35 47.48 
5 Ban Klong Chum Pook 3.41 3.14 781.73 6353.18 1.09 53.29 
6 Ban Pak Klong Suan Luang 2.60 3.03 723.5 6069.33 1.22 49.83 
7 Ban Klong Phong Pang Lang 3.20 2.22 169.83 972.17 0.87 58.32 
8 Ban Wat Klong Kung 1 3.56 1.82 110.67 2719.33 0.81 58.34 
9 Ban Klong Chom Poo 3.83 2.85 1368.33 5417 1.37 55.65 
10 Ban Wat Klong Kung 2 3.2 2.3 321.83 1322 0.69 58.72 
11 Ban Klong Pra Cha Chom Chuen 1 3.91 3.73 1976.58 10398.83 1.01 53.11 
12 Ban Klong Pra Cha Chom Chuen 2 4.49 2.39 595.73 4218.87 1.15 56.16 
13 Ban Kung Chum Pee 3.71 3.11 1016.4 4327.63 2.03 52.35 
14 Ban Wat Woraphume 3.98 2 697.92 5646 1.34 54.37 
15 Ban Sam Yeak Klong Bang Li 3.85 4.08 310.33 1722.67 2.17 50.29 
Table 3. The level of community participation 
Moo Village 
The level of community participation (%) : mean (SD) 
Mutual decision-
making 
Implementation 
The 
Beneficiaries 
Evaluation Overall 
1 Ban Leam Suan Luang 1 49.2 (22.2) 53.2 (19.0) 66.0 (12.0) 50.6 (21.0) 54.8 (16.2) 
2 Ban Leam Suan Luang  39.4 (12.4) 43.4 (13.6) 67.6 (15.8) 41.6 (16.0) 58.0 (10.8) 
3 Ban Rong Mho 40.4 (18.0) 46.2 (17.2) 57.2 (15.8) 39.0 (16.0) 45.8 (13.6) 
4 Ban Tao Poon 56.0 (6.8) 49.6 (6.4) 56.4 (6.6) 50.4 (6.4) 53.2 (4.0) 
5 Ban Klong Chum Pook 39.4 (18.6) 45.6 (15.6) 66.8 (13.6) 35.4 (18.0) 46.8 (12.4) 
6 Ban Pak Klong Suan Luang 47.0 (25.8) 43.6 (21.6) 57.4 (21.6) 45.4 (25.0) 48.4 (22.0) 
7 Ban Klong Phong Pang Lang 67.4 (8.8) 69.6 (8.6) 76.6 (5.8) 69.6 (7.2) 70.8 (4.0) 
8 Ban Wat Klong Kung 1 38.4 (14.4) 35.2 (11.8) 37.4 (15.6) 38.2 (14.6) 37.2 (13.4) 
9 Ban Klong Chom Poo 55.0 (12.2) 54.6 (16.0) 71.0 (10.6) 45.0 (16.0) 56.4 (11.6) 
10 Ban Wat Klong Kung 2 46.6 (21.6) 52.2 (23.6) 66.0 (14.8) 47.8 (22.6) 53.2 (19.2) 
11 Ban Klong Pra Cha Chom Chuen 1 33.6 (11.2) 36.8 (15.8) 62.2 (10.6) 31.0 (12.0) 41.0 (11.4) 
12 Ban Klong Pra Cha Chom Chuen 2 23.8 (7.0) 32.0 (10.4) 68.0 (7.6) 23.4 (7.4) 36.8 (5.2) 
13 Ban Kung Chum Pee 36.8 (8.6) 38.6 (22.0) 71.6 (17.2) 37.2 (20.6) 46.0 (15.0) 
14 Ban Wat Woraphume 25.4 (3.8) 29.8 (5.4)  75.0 (5.8) 28.2 (4.4) 39.6 3.0) 
15 Ban Sam Yeak Klong Bang Li 22.6 (4.2) 27.4 (4.0) 64.0 (10.2) 21.4 (2.6) 33.8 (3.4) 
 overall 39.6 (18.8) 42.2 (18.4) 63.2 (16.6) 39.0 (19.0) 46.0 (15.2) 
 
The level of community participation in 10 villages was low, 4 villages was moderate and 1 village was high 
(Ban Klong Phong Pang Lang). 
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The results of the consistency analysis between the level of community participation and the water quality index 
found that the 10 villages were consistent including Moo 2  Baan Laem Suan Luang, Moo 3 Baan Rong Mho, Moo 5 
Baan Klong Jum Pook, Moo 6 Ban Pak Khlong Suan Luang, Moo 8  Baan Wat Klong Kung 1, Moo 11  Baan 
Khlong Pracha Chom Chuen1, Moo 12  Ban Khlong Pracha Chomchuen 2, Moo 13 Baan Kung Chum pee, Moo 14 
Baan Wat Woraphoome, and Moo 15  Ban Sam Yeak Klong Bang Li.  
Five villages were not consistent between the level of participation and rating of water quality including Moo 1  
Baan Laem Songuan Luang 1, Moo 4 Baan Tao Poon, Moo 7 Baan Klong Phong phang Lang, Moo 9  Baan Klong 
Chom Phoo, and Moo 10 Baan Wat Klong Kung 2. 
Table 4. The consistency analysis between the level of community participation and the surface water quality classification 
 
Moo village 
Surface water quality 
classification 
the level of community 
participation 
the consistency 
1 Ban Leam Suan Luang 1 bad moderate not consistent 
2 Ban Leam Suan Luang  bad low consistent 
3 Ban Rong Mho bad low consistent 
4 Ban Tao Poon bad low not consistent 
5 Ban Klong Chum Pook bad moderate consistent 
6 Ban Pak Klong Suan Luang bad low consistent 
7 Ban Klong Phong Pang Lang bad high not consistent 
8 Ban Wat Klong Kung 1 bad low consistent 
9 Ban Klong Chom Poo bad moderate not consistent 
10 Ban Wat Klong Kung 2 bad moderate not consistent 
11 Ban Klong Pra Cha Chom Chuen 1 bad low consistent 
12 Ban Klong Pra Cha Chom Chuen 2 bad low consistent 
13 Ban Kung Chum Pee bad low consistent 
14 Ban Wat Woraphume bad low consistent 
15 Ban Sam Yeak Klong Bang Li bad low consistent 
7. Conclusion 
The results of the consistency analysis between the level of community participation and the water quality index 
found that the 10 villages were consistent and 5 villages were not consistent. 
The results of the participation was low in all aspects, because the people in this area lack knowledge and 
awareness about water resource or water quality management. Therefore, the local government should promote 
public awareness on water quality management to achieve sustainability. 
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